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Abstract
Background: This study examines the underlying characteristics of adolescents attending Italian secondary school
who expressed indifference towards or no interest at all in body art.
Methods: A convenience sample of 4,277 secondary school students from the North Eastern Italy were surveyed
with a self-reported questionnaire collecting extensive socio-demographic information. Multivariable logistic
regression analysis was employed to investigate the characteristics of those who were not interested or indifferent
towards piercing and tattoo, reporting adjusted Odds Ratios (aOR) with a 95% confidence interval (CI).
Results: Prevalence of tattoo was 6%, whereas body piercing was 20%; 66% (= 558/840) of those with a piercing
were underage (<18 years of age), the equivalent for tattoo being 62% (= 159/258). 166 individuals reported
having both piercing and tattoo and 152 of these (92% = 152/166) were <18 years of age. The factors found to be
predominately higher in those indifferent or who did not indicate interest in body art were: higher school year,
increasing father’s education and a greater perception of the associated health risks.
Discussion: Proactive health education campaigns by school educators and family physicians should focus on
adolescents of less educated fathers and pupils less aware of the health risks associated with body art. In this
respect junior secondary school students can be regarded as the ideal target of such campaigns.
Background
Body art (piercing and tattoo) is currently reported as
being all the rage worldwide [1-4], with a prevalence
estimated to range from between 10% [1] and 51% [5]
for piercing and 4.5% [6] to 24% [7] for tattooing.
Despite the prevalence of body modification, especially
among adolescents [1,5,8] and the associated health
risks [1,9-12], these practices are currently not suffi-
ciently regulated [13-17]. It has been reported, more-
over, that a substantial percentage of girls and boys
were not aware of the associated risks and cautions to
be observed when deciding to undertake body modifica-
tion [18]. A recent study conducted in Italy [8] investi-
gating the average adolescent in a standard secondary
school showed a high percentage of adolescents actually
desiring body modification, and this percentage was far
higher than the percentage of those already having
undergone body modification. There is therefore a need
to provide education to better assist their decision mak-
ing regarding any body art purchases.
Since pupils not interested or indifferent towards these
practices were a small minority in the above survey
[8,18], in the present study they have been compared
with those having a positive attitude towards tattoos or
piercing. The aim of the study is to better understand
the characteristics differentiating these two distinct
groups in order to frame future health education pro-
grams particularly in light of the fact that there has
been very little prior research into this area.
Methods
Sampling Strategy
Education is currently obligatory until the age of 16 in
Italy and pupils begin secondary school at the age of 13-
14, after leaving junior secondary school. Grouped into
separate sections, students attend secondary school for 5
years, thus normally completing school at the age of 18-
19, unless repetition of one or more school years is
required for unsatisfactory performance.
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(Northeast of Italy), where 6 schools (corresponding to
each of the six types of Italian public secondary schools)
were selected in each of the 7 Provinces of the Region.
The schools were chosen on the basis of individual
negotiations with the respective head-teachers, and out
of the total number of 42 (= 6 × 7) schools, 41 even-
tually agreed to take part in the study. Among two sec-
tions of pupils randomly selected in each school,
adolescents attending the 1
st,3
rd,a n d5
th school years
were enrolled, for a final target population of 4,524 stu-
dents aged 13-21 years.
The Survey
The field survey was conducted in 2007, during regular
morning classes, under the permission of the teacher
and the school head-teacher. Before distributing self-
administered questionnaires, a researcher explained pur-
pose/methods of the study and the time necessary to
complete the interview (approximately 10 minutes). The
researcher also confirmed to the pupils and the teacher
that participation in the survey was voluntary and
confidential.
A structured 22-item questionnaire accessible else-
where [18] included questions on place of residence
(“city” any Province capital; “town” >15,000 inhabitants;
“small town” <15,000 inhabitants); Province of residence;
single parent household; number of siblings; sex and age
of each sibling; father’s/mother’s age (at the time of the
interview); educational level of father/mother (low =
junior secondary school, corresponding in Italy to going
to school until 13 years of age; medium = secondary
school; high = university or postgraduate degree); satis-
faction with physical appearance (yes, fairly, no); attitude
towards tattoo and piercing separately (indifferent or not
interested, interested or keen to try, already experi-
enced). Unlike boys, body piercing on a girl was defined
as any piercing of the body, excluding the earlobe, as it
is largely common.
A preliminary pilot study was conducted on a conve-
nience sample of 100 secondary school students of the
same Region to test and eventually adjust the
questionnaire.
The study design and protocol were approved by the
schools’ head-teachers and the Postgraduate Training
Institution for Secondary School Teachers of the Veneto
Region (SSIS Veneto, an educational body part of the
University of Padua), which also provided the ethical
approval. Parental consent for participants younger than
18 years was considered unnecessary by the SSIS
Veneto, as the questions of the survey were not intrusive
and full confidentiality was guaranteed given the ques-
tionnaire was anonymous and self-administered.
T h er e s p o n s er a t ew a s1 0 0 % ,b u td u et os o m eo ft h e
questionnaires having to be discarded (illegible, non-
sensical), the final number of observations was reduced
to 4,277, 95% (= 4,277/4,524) of the initial number.
Statistical Analysis
The outcome variable was 1 if the respondent was not
interested or indifferent to any of these practices, and 0
otherwise. The independent variables included several
personal and family background characteristics as well
as the following five items derived from the question-
naire:
1. “Infectious diseases knowledge” which was 1 (and 0
otherwise) if the student answered “yes” to the ques-
tion: “Do you think there are diseases associated
with the practice of tattoo or piercing?” and ticked
at least five of the 10 pre-classified responses to the
question “Which of the following diseases can be
transmitted by piercing or tattoo?”;
2. “Knowledge of mandatory hygienic rules related to
body art” which was 1 (and 0 otherwise) if the stu-
dent gave maximum priority to “adoption of single-
use needles; systematic sterilization of equipment;
use of latex gloves” in answering the question
“Please identify the indicators of professionalism that
a body art operator should have”;
3. “Propensity to refer to a professionally certified
body art practitioner”, which was 1 (and 0 otherwise)
1 if the respondent agreed. In Italy individuals inter-
ested in performing body art legally are required to
attend a professional course organised by the Regio-
nal Public Health Department. The subjects taught
in these courses span from physiopathology of the
skin to hygiene and preventative medicine. The sin-
gle Primary Care Trusts (PCTs) are responsible for
the surveillance of these body art operators and par-
lors [19];
4. “Propensity to seek medical advice in the event of
complications”, which was 1 (and 0 otherwise) if the
respondent agreed;
5. “Awareness of the implications of tattoo removal”,
which was 1 (and 0 otherwise) if the student
answered: “I am aware it would be difficult (to
remove)” or “I do not think I will try to remove it” to
the question “Do you consider the difficulties
involved in the removal of tattoos?”
Multivariable logistic regression analysis, reporting
adjusted Odds Ratios (aOR) with 95% confidence inter-
val (CI), was built up selecting terms by backwards step-
wise selection. Since this is a secondary analysis using
data from a project already partially reported [8,18], the
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0.05).
Missing data were excluded and complete case analy-
sis was performed with Stata 11 (Stata Corporation, Col-
lege Station, Texas, USA).
Results
Table 1 shows data already partially reported [8,18].
Strata were of roughly similar size in respect of age,
school year, province of residence, age of mother and
father and satisfaction with physical appearance. Most
students were females (65%), lived in small towns, in
families with both parents, with more than two children
and of a low or medium level of education level of their
respective parents. Prevalence of tattoo was 6% (= 258/
4,086), whereas body piercing was 20% (= 840/4,177);
25% of the un-pierced considered piercing, 47% of the
non-tattooed considered tattoo. Sixty-six percent
(= 556/840) of those with a piercing were <18 years of
age, the equivalent for tattoo being 62% (= 159/258).
One hundred sixty-six individuals reported having both
piercing and tattoo and 152 of these (92% = 152/166)
were <18 years of age. Seventy-four percent (= 2,997/
4,069) of the respondents would refer to a health care
professional in case of complications associated with
body modifications, 72% (= 2,803/3,879) had a sufficient
knowledge of these hygienic norms, 64% (= 2,714/4,277)
considered it important to refer to a certified body art
parlor, 54% (= 1,820/3,347) had a reasonable knowledge
of the infectious diseases related to body art, while only
40% of the respondents seemed aware of the problems
associated with tattoo removal.
Table 2 shows the results of the final multivariable
logistic regression model, fitted on 2,071 complete
observations. Those more likely to be indifferent or not
interested in either piercing or tattoo were pupils
attending the fifth year of school, with higher knowl-
edge of the infections related to body art, and higher
propensity to refer to a certified parlor to receive body
art or to a health care provider in case of related medi-
cal complications. By contrast, adolescents indifferent/
not interested in body art were less aware of the impli-
cations of tattoo removal. Lastly, the likelihood of being
not interested/indifferent towards body art shows a sig-
nificant increasing trend with the higher the father’s
education level.
Discussion
The role of the father has seldom been mentioned in
the available literature. In two national surveys of nearly
3,000 adolescents, 47% of the 318 youths with tattoos
h a dn o tt o l dt h e i rp a r e n t sa b o u tt h e i ra r ta n d8 6 %d i d
not obtain parental consent [20]. 137 career-oriented
women who had had tattoos for at least six months
prior to being interviewed perceived strong support for
the tattoo from their friends, mild support from their
mothers and siblings, whereas respondents cited a lack
of, or negative response from their fathers [21]. A study
of Norwegian teenagers found that support from parents
and closeness to them was lower in those who had had
body modifications than in those without [22]. Men (or
women) with body modifications were more likely to
make their parents angry compared with men (or
women) without modifications. Also men with modifica-
tions were less close to their fathers than men without
modifications [23].
In the present study children of a more educated
father were less likely to be interested in body art. Like-
wise, according to Roberts [6], the proportion of adoles-
cents with tattoos decreased with the increasing level of
parental education reported by either parent. Given
their higher educational level, the fathers’ role might be
cultural and educational, not necessarily repressive.
Though, the nature of the background and upbringing
that more highly educated fathers transmit to their chil-
dren is unknown. Further research appears to be war-
ranted in order to fully understand this influence.
Meanwhile, fathers should be proactively encouraged to
provide information, and possibly dissuade their chil-
dren from practices often undertaken to comply with a
social fashion.
P r e v i o u sf i n d i n g sf r o mt h es a m es u r v e yr e p o r t e dt h a t
adolescents of less educated fathers had a positive atti-
tude towards body piercing [8]. It may be possible that
less educated fathers support their children in under-
going body modifications, possibly even sharing their
positive experiences of it. It could also be the case that
adolescents desiring body modification might be stimu-
lated by their respective fathers.
The present results - suggesting that the mother
appears not to be influential in the decision of the child
to undertake body modification - align with other find-
i n g sf r o mt h es a m es u r v e y[ 8 , 1 8 ]a sw e l la sw i t ht h o s e
from other studies [20,23].
Earlier results from the same research survey [Cegolon
Le ta l .“Tattoo removal in the average adolescent”,s u b -
mitted] showed how adolescents with a positive attitude
towards body art (interested in or having already a pier-
cing or tattoo) were more likely to be aware of the
implications of removing a tattoo, as compared with
those indifferent or not interested. By contrast, in the
present study we found that the lack of interest in body
art was significantly associated with a higher perception
of the associated health risks. Consequently we feel that
an eventual health education program should also incor-
porate information about the health risks associated
with body art in an attempt to educate more youngsters
of the risks and thereby reduce its incidence.
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OUTCOME
TERMS No. (%) YES (No; %) NO (No.; %)
Gender Female 2,789 (65.2) 821 (54.6) 1,860 (71.7)
Male 1,488(34.8) 683 (45.4) 734 (28.3)
<15 1,494 (34.9) 565 (38.6) 854 (32.4)
Age (years) 16-17 1,501 (35.1) 473 (31.2) 969 (37.7)
18+ 1,282 (30.0) 466 (30.2) 770 (29.9)
School year 1
st 1,566 (36.6) 604 (40.2) 886 (34.2)
3
rd 1,478 (34.6) 466 (32.0) 961 (37.1)
5
th 1,181 (28.8) 434 (28.9) 747 (28.8)
City centre 850 (20.7) 297 (20.6) 520 (20.9)
Residence (missing: 179) City outskirt 979 (23.9) 347 (24.1) 589 (23.7)
Town 412 (10.1) 164 (11.4) 236 (9.5)
Small town 1,857 (45.3) 631 (43.9) 1,144 (45.9)
Belluno 509 (12.0) 203 (13.6) 287 (11.2)
Verona 674 (15.9) 222 (14.8) 427 (16.6)
Vicenza 402 (9.5) 116 (7.8) 272 (10.6)
Province of residence (missing: 32) Padua 739 (17.4) 285 (19.1) 433 (16.8)
Venice 554 (13.1) 215 (14.4) 320 (12.5)
Treviso 621 (14.6) 222 (14.8) 369 (14.3)
Rovigo 746 (17.6) 233 (15.6) 463 (18.0)
Satisfaction with physical appearance (missing 69) Yes 1,511 (35.9) 615 (41.4) 839 (32.7)
Fairly 2,258 (53.7) 759 (51.2) 1,418 (55.2)
No 439 (10.4) 110 (7.4) 310 (12.1)
Single parent household No 3,806 (89.0) 1,371 (91.2) 2,272 (87.6)
Yes 471 (11.0) 133 (8.8) 322 (12.4)
No. of siblings (95 missing) 0 779 (18.6) 279 (18.9) 463 (18.2)
1 2,349 (56.2) 823 (55.9) 1,439 (56.6)
2+ 1,054 (25.2) 371 (25.2) 639 (25.2)
Senior sibling of same sex Yes 3,963 (92.7) 1,356 (90.2) 2,441 (94.1)
No 314 (7.3) 148 (9.8) 153 (5.9)
Father’s age (years) (missing: 409) <47 1,542 (39.9) 509 (37.1) 973 (41.6)
48-51 1,107 (28.6) 383 (28.0) 677 (28.9)
52+ 1,219 (31.5) 478 (34.9) 692 (29.5)
Mother’s age (years) (missing: 337) <44 1,411 (37.3) 485 (34.9) 926 (38.7)
45-48 1,149 (30.3) 403 (29.0) 746 (31.2)
49+ 1,223 (32.4) 502 (36.1) 721 (30.1)
Mother’s education (missing: 144) Low 1,456 (35.2) 474 (32.4) 929 (37.1)
Medium 2,007 (48.6) 712 (48.7) 1,213 (48.4)
High 670 (16.2) 276 (18.9) 363 (14..5)
Father’s education (missing: 216) Low 1,353 (33.3) 416 (28.8) 886 (36.1)
Medium 1,917 (47.2) 699 (48.4) 1,149 (46.9)
High 791 (19.5) 329 (22.8) 417 (17.0)
Attitude towards piercing (missing: 100) Indifferent/Not interested 2,276 (54.5)
Interested/Keen to try 1,061(25.4)
Done 840 (20.1)
Attitude towards Tattoo (missing: 191) Indifferent/Not interested 1,900 (46.5)
Interested/Keen to try 1,928 (47.2)
Done 258 (6.3)
Infections related knowledge (missing: 1,070) Lower 1,210 (37.7) 407 (35.6) 769 (39.3)
Higher 1,997 (62.3) 737 (64.4) 1,189 (60.7)
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modifications despite being mostly composed of minors
[8,23-25]. Present findings suggest that the interest in
body art seems to increase with increasing school years.
Therefore, in order to counterbalance peer influence/
support amongst youngsters, which is a known factor
causing experimentation in this area [26], a proactive
health education campaign should be framed. Currently
there is a lack of education on these risks in Italy and
the present study is evidence of the need to provide
consistent educational programs on this subject. In this
respect junior secondary school students can be
regarded as the ideal target of such campaigns. Since
both education and health information is needed, a best
strategy could probably entail a coordination of school
educators/counselors, parents (especially fathers) of
younger adolescents, and health care providers (school
nurses and particularly primary care practitioners).
Strengths and weaknesses of this research survey have
been reported elsewhere [18], the main limitation being
the convenience rather than random sampling of
schools and/or students. However, in view of the consid-
erable numbers involved, we believe our findings could
be reasonably applied to any westernized society.
Conclusions
Relevant health education programs should be guided
and oriented by various figures such as school educa-
tors/counselors, school nurses, primary care practi-
tioners, all types of physicians and others who are in
contact with teenagers. This multi-agency team of key
professionals should work in coordination with each
other and the children’ families.
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Table 2 Multivariable logistic regression model fitted on
2,071 complete observations
TERMS aOR (99% CI)
1
st Reference
School Year 3
rd NS*
5
rd 0.72 (0.58 to
0.91)
Low Reference
Father’s educational level Medium 1.41 (1.11 to
1.80)
High 1.74 (1.29 to
2.35)
Lower Reference
Infections related knowledge Higher 1.29 (1.04 to
1.62)
Propensity for certified body art parlors No Reference
Yes `1.46 (1.14 to
1.85)
No Reference
Propensity for health care professionals Yes 1.57 (1.20 to
2.06)
Awareness of the implications of tattoo
removal
No Reference
Yes 0.34 (0.27 to
0.42)
Adjusted Odds Ratio (aOR), and 99% Confidence Interval (99% CI).
* Non Significant.
Table 1 Frequency distribution of 4,277 secondary school pupils by explanatory and outcome variables (Continued)
Hygienic rules knowledge (missing: 398) No 1,076 (27.7) 369 (29.2) 659 (26.6)
yes 2,803 (72.3) 895 (70.8) 1,815 (73.4)
Propensity for professionally certified parlors No 1,563 (36.5) 563 (37.4) 917 (35.4)
Yes 2,714 (63.5) 941 (62.6) 1,677 (65.6)
Propensity for health care professionals (missing: 841) No 924 (26.9) 182 (22.0) 738 (28.5)
Yes 2,512 (73.1) 646 (78.0) 1,856 (71.6)
Awareness of difficulties in tattoo removal (Missing: 191) No 2,462 (60.2) 1,283 (85.3) 1,172 (45.5)
Yes 1,624 (39.8) 221 (14.7) 1,403 (55.5)
(YES = being indifferent/not interested to both piercing and tattooing; NO = being Interested/keen to try or having already done at least one of these practices);
Number (No.) and percentages (%).
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